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THE FALXK CORPORATION
Engineering Department

FOUNDATION BOLT TIGHTENING TORQUE AND
CHOCKING RECOMMENDATIONS

Falk has received numerous requests for recommended foundaticn bolt
tightening torgue. The information should be provided by the ship-
yard or the company supplying the chocking material. However, when
the inforzation is not avallable from other sources, the following
cen be used as.s gulde for: proper tlghtening torque. The data is
vased on meeting the following specifications:

1. Recomrmended Design for Steel Chocks

The gear case 1s to be supported and aligned on the foundation
by means of fitted steel chocks.

1.1 The chocks should be a nominal 1.5" thick with stock
allowed for fitting.

1.2 The dottom of ‘the chock should be tapered 1/2" in 12" to
aid in the insertion of the chock when fitting.

1.3 fThe chock area should be designed to be at least 6.5 times
the root area of the foundation beolts, Thus, the compres-
sive load on the chock will be a maximum of 3000 psi when

the bolt tension is 19,500 psi (704 of the allowable yleld
stress for a Class 2 bolt). . ‘

The chock should be designed to carry an additional 2000
psi meximum compressive load due to the combined weight
and live load. X

1.4 A1l foundation bolts should be designed for a tensile
stress of 10,000 psi meximum &t the root area of the thread
due to the live load on the bolt when the unlt is operating
a* full service horsepover.

1.5 Fitted foundation bolts should be designed for a direct
shear stress of 10,000 psi maximum,

See Figure 1
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2. Recommended Design for Plestic Chocks

CORPORATION e L

As sn slternate to the use of steel chocks, ‘poured resin chocks
(Philsdelphis Resin's CHOCKFAST Orange, 610 TCF, or better)
may be used provided the following sdditionel limitstions are
observed, :

2.1

2.2

. additlonal compressive stress of 400 psi maximum over the

23

2.4

2.5

2.6

2.7

20 squere inches,

2.8
2.9

2.10

The chock aree should be sufficient to limit the compres-
sive stress to 100 psi maximum, based on the combined
weight end 1live load 8t full service horsepower.

Bolt tightening torgues should be set to result in an
chock aresa.
The chock surface should be symmetricél gsbout the founda-

tiocn bolts. The chock sree should be 40 times the nominel
bolt cross-gection area.

The =ombined tension and bending stress in fitted bolts
should be limited to 20,000 psi maximum considering both
tightening torque end live losd,

Collision chocks should be installed to resist thrust in
poth directions where necessary. The stress in the weld
section should not exceed 5000 psi maximum.

Shear stress in chock materisl should not be considered

{n celculeting the cepscity of foundstisns carrying thrust
losd., Where necessary, steel filler chocks resmed to the
foundation bolts can be used to 1imit bolt spans end reduce - f
pending stress due to thrust. Filler chock width should
angage at lesst two foundation bolts and be oriented in a
fore and art line., An approximete 0.5 inch gep should be
teft to assure resin rilling under the foundastion. Weld
filler chock fore and sft before reaming. See Figure 2,

The. recommended minimum chock ares under each bolt Is

The chock may engage more than one foundation bolt, but
the choek length should not exceed 30 inches,

Chosk thickness should be at lesst 0.5 Inch, but should
not exceed 1.5 - inches.
Where slignment or contect sdjustments sre required, s
gteal goleplete may be imbedded into the chock surface
to permit shimming. The soleplate must meet the requirements
of 2.3. The soleplate may only be used with clesrance ,
polts. .It is not to be used at thrust besring foundations.
See Figure 3 for & typicsl soleplate design.
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3. Foundation Design Recommendations

A supporting structure cepsble of withstending the weight,
thrust, and torque reactlions of the geer unit must be provided.

3.1 It 1is recommended that mounting surfaces be finish mschined
1¢ ritted steel chocks &re used,

3.2 Sections at the mounting surfazes should be greater then
© 0.5 times the foundation bolt diemeter, Where fitted

bolts are used with.plastic chocks for thrust loads, the

sections should be 8t least 1.0 times the bolt diameter.

3.3 The mounting surfaces should be at &8 height to allow for
the insertion of nominal 1.5" thick chocks for the proper
alignment of the gear unit,

3.4 The mounting surfaces should be flat and sloped 1/27 per
foot toward the sccess points for easy insertion of steel
chocka, ‘ '

3.5 Mounting surfaces may be level where plastic chocks are
: used,

. Design of Foundation Bolts

Units. are deaigned for use with SAE Crade 2, low cérbon sgteel
foundation bolts to be furnished by the shipbuilder. ‘

4.1 VWnere the bolt it not required Lo carry e thrust lced,
bolts having .e nominal clearsnce dependent on size of bolt
are recommended,

l.2 Where the bolt is required to cerry & thrust load, a fitted
bolt is required. '

4.3 When used with steel chocks, it is recommended that all
bolts should be tightened 80 that the bolt tension is
spproximstely 70% of the allowable yield stress.

4.4 Wnen plastic chocks ere used, fitted bolts will be subject
to bending stresses. The tightening rorgue must be reduced
so that the combined tension and bending stress will nat
exceed 20,000 psi. The combined stress msy be calcoulated
by the following equations: o 16PL

' =703
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where:

Sy = bending stress pai

Sg = shear stress pal

Sp = tensile stress psi

P = thrust load per bolt (1b.)

T .= bolt tension (1b.) -

I w chock thickness (in.)

D = bolt dismeter (in.)

4.5 The minimum sllowsble bolt tightening torques for plastic

chocks are given in Table 1, Column A, These correspond
to » tensile stress of 6720 pei.

L.6 If the plastic chock thickness {s less then 0,75 times
the bolt dlameter (3/4 4), end are subject to e shear 1oad
of less then 4000 psi, they may be torqued to the values
1isted in Table 1, Column C, _

4.7 Ingll ceses, Jsm nuts must be furnished to prevent loss
of bolt tenslon,

Se ;g;tallation of Poured Chocks

5.1 The chocks are to be poured under the supervision of the

resin msnufacturer, or using the guldeliqas presented in
Section 5 '"Installation of Poured Chocks'

5.2 The amblent temperature m=s t be between 55°F and 100°F.

5,3 The alignment of the unit should be high by 0.001 times the
chosk thickness to allow for chock compression.

5.4 Surfaces should be free from grease, oil, rust and scale,

5.5 All wetted surfaces should be sprayed with release agent
(except for soleplates which mey be allowed to bond to
the chock).

5.6 The jJsckscrews supporting the unit should be liberally
gressed or wrapped in neoprene tubing to prevent bonding
to the ghock.

5.7 The bolt holes ghould be filled with neoprene or wooden
. dowels,

5.8 The chocking materisl is then mixed, carefully following
the manufacturer's instructions, and teking care not to
churn air bubbles into the mixture,

5.9 Externsl heat should not be applied to speed the curing
' process, &s jocalized heating mey slter the machinery
alignment,

5.10 No lcad msy be applied to the shocks until they are
properly cured. The chocks meﬁ be tested for proper cure
by zutting an exposed edge—with a find hecksaw blade held
1ightly. When the plade cuts cleanly, without binding,
the chosk is properly cured,
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G . MABLE 1
TIGHTENING TORQUE
FOR FOUNDATION BOLTS
Nominal Thread Diameter Tightening Torque in Pound-Feet
and Threada per Inch Non-Tubricated Thread
A B c

5 - 8 une 65 180 90
1-1/8 - 7 UE 90 255 130
1-1/8 - E UN 95 270 . 435
1-1/4 - 7 UlC 125 360 185
1-1/4 - 8 UN 130 375 190
1-3/8 - 6 UNC 165 480 240
1-3/8 - 8 i 180 525 265
1-1/2 -~ 6§ UNC 220 630 20
1-1/2 - 8 UN 235 Ggo %50

1-5/8 - & N 310 900 455
1-3/4 - 5 UNC ' 345 1000 505
1-3/4 - & UN 395 11h0 575
1-7/8 - 8 Uy . 485 1hoo 715
2 - }.1/2 UNC 515 1500 6
2 -8uN 596 1730 gag
21/l - 4-1/2 UNC 75 2100 1130
2-1/4 - 8 UN 55 ahga 12
2-1/2 - 4 une | 1035 3000 1550
2-1/2 - 3 UN 1190 3450 ﬁé

A - Minimum allowsble tightening torques for fitted or clearance
bolts used with plastic chocks,

B~ Recdmmended torques for all steel chocks and plastic choc};a with
clearance bolta. )

¢ - Recammended torques for pi;stic chocks with fitted bolts, See
paragraph 4.6 for restrictions.

NOTE! If bolt or nut is liberally coated with SAE 20 or heavier oil
multiply values listed above by 0.67. !

pRS/iT
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STFEL CHOCKS
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_PIASTIO CHOCKS
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